p/-*T< WORLD INTELLECTUAL PROPERTY ORGANIZATION 

JT \-> X International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TRF.ATY (PCT) 



(II) I" 

(43) Internationa) Publication Date: 



WO 93/05306 

8 March 1993 (18.03.93) 



PCT/GB9 1/0 1482 
1991 (02.09.91) 



(22) International Filing Date : 



(71) Applicant (for all designated States except US): PILGRIM 

MOORSIDE LIMITED [GB/GB]; 20 St Mary's Parso- 
nage, Manchester M3 2NL (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only) : SMITH, Harry, David, 
Percival [GB/GB]; 25 Portland Crescent, Longsight, 
Manchester M13 0BU (GB). 

(74) Agents: CRUX, John, Anthony et al.; T&N pic, Bowdon 
House, Ashburton Road West, Trafford Park, Manches- 
ter M17 IRA (GB). 



(81) Designated States : JP, US, European patent (AT, BE, CH, 
DE, DK, ES, FR, GB, GR, IT, LU, NL, SE). 



(54) Title: IMPROVEMENTS IN AND RELATING TO FASTENERS 
(57) Abstract 



An annular piston and cylinder device 
comprises an annular cylinder and a piston 
therefor, the piston having sidewall portions 
which extend into the cylinder towards the base 
thereof in the form of tapering annular webs 
which together define between them a recess of 
asymmetrical cross section. 
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Improvements in and relating to fasteners 

This invention relates to hydraulically operated fastening 
devices. It is in particular concerned with hydraulic 
nuts, bolts and jacking tools used for tensioning bolts, 
including stud bolts. 

Such devices are well known. For example EP-A-91783 
discloses an arrangement in which a hydraulic jacking tool 
is built into the face of a nut, bolt or as a tool in its 
own right. Common to most devices of this type is an 
annular body which can be mounted in encircling relation 
to a bolt which is to be tensioned and which further 
features an annular piston and cylinder device arranged to 
exert force on the bolt in an axial direction. 

Such devices have been used for many years, for example to 
secure marine propellers and also in the general 
industrial fastening field. A typical example is a 
threaded nut having an annular recess machined into one 
face to constitute the cylinder of a piston and cylinder 
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device. The recess is equipped with an annular rubber tyre 
and an annular piston. In use, the nut is threaded onto a 
bolt so that the free end of the piston, which is usually 
in the form of a flange known as the load ring, abuts the 
hardware from which the bolt projects. Hydraulic fluid is 
then admitted into the tyre via a passage through the nut 
body and the tyre in turn applies thrust to the piston. 
This thrust is then transmitted directly to the assembly, 
causing an increase in the axial length of the bolt 
together with compression of the assembly. As a result, 
the nut body is urged away from the assembly and the bolt 
is subjected to tension. Once a suitable gap has opened 
up, shims are inserted into the space between the 
underside face of the nut body and the load ring so that 
the tension in the bolt is maintained after the hydraulic 
pressure is relieved. Similar results may he obtained by 
building an annular piston and cylinder device into the 
head of a conventional bolt. For somewhat lighter duty 
application, it is possible to replace the tyre with 
conventional piston seals, in the form of rubber rings. 

Attempts have been made to use such piston and cylinder 
devices to tension bolts in applications where relatively 
high temperatures are experienced. For example there are 
applications in land based gas and steam turbines and in 
the nuclear industry. However at the operating 
temperatures concerned, which may be in excess of 250°C, 
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the use of conventional rubber seals and rubber tyres is 
impracticable. Prolonged exposure to temperatures above 
around 150°C cause rapid deterioration of conventional 
rubbers. Accordingly, in an attempt to overcome this 
problem, it has been proposed to use a metal tyre. Whilst 
this solution is susceptible of use at temperatures as 
high as 500°C, the metal tyre is an expensive item 
requiring special techniques for its manufacture. 

According to this invention a hydraulic nut, bolt or 
jacking tool comprises an annular piston and cylinder 
device, the piston having axially directed sidewall 
portions constituted by a pair of tapering annular webs 
which constitute the only fluid sealing means for said 
piston and cylinder device, the radially innermost web 
being thinner than the other web to confer greater 
flexibility on said innermost web, the webs together 
defining between them an annular recess whose 
cross-section is asymmetrical. The webs preferably have 
substantially the same heither in an axial direction, 
towards of the base of the recess. 

The piston is preferably a tight, sliding fit in the 
cylinder and no conventional rubber seal is employed. 
Surprisingly, it has been discovered that by use of the 
asymmetric profile just mentioned it is possible to 
configure the webs such that a conventional seal is not 
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required. This means that a piston and cylinder device 
according to this invention is susceptible of use at 
elevated temperatures in excess of 500°, there being no 
conventional seal to deteriorate under such conditions. It 
has been observed that a symmetrical recess does not 
provide the sealing performance which is required. 

To illustrate the effectiveness of the invention, a sample 
hydraulic nut according to this invention was pressurised 
to stress a bolt. The bolted assembly was thereafter 
subjected to sustained temperatures of the order of 
250°C, in an oven. On removing the assembly from the 
oven, it proved possible to re-energise the nut and only 
after it had been re-energised several times was there any 
sign of slight leakage. In view of the lack of a 
conventional seal, this performance was quite outstanding. 

In order that the invention be better understood, a 
preferred embodiment of it will now be described by way of 
example with reference to the accompanying drawing in 
which the sole figure is a cross sectional side view 
through a nut and bolt assembly. In the figure, a bolt 1 
having a head 3 is used to clamp together an assembly 
generally designated 2. It will be appreciated that the 
bolt extends through an aperture in the assembly 2. The 
free end of the bolt is provided with a hydraulic nut in 
the form of cylindrical body 4 having an internal screw 
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thread corresponding to that of the bolt 1. The nut 4 is 
screwed down the bolt, a plurality of tommy bar holes 12 
being provided for this purpose. That face of the nut 
which in use contacts the hardware 2 is provided with an 
annular piston and cylinder device, comprising a cylinder 
15 and a piston 6 which -is integral with a load ring 7, 
the latter abutting against the hardware 2. A port 21 is 
provided for the injection of hydraulic fluid into the 
cylinder 15; a screw threaded coupling adaptor 22 being 
provided for this purpose. That portion of the piston 6 
which is in use exposed to hydraulic fluid in the cylinder 
15 is provided with annular webs 17 and 18 respectively. 
Although these are of the same height in an axial 
direction, the annular recess defined between them is 
• asymmetrical. The effect of the asymmetry is such that the 
web 17 lying radially inwardly of the device is relatively 
thin compared with the web 18 lying radially outwardly of 
it. In consequence of this, the web 17 has increased 
flexibility over that of the web 18. Initally both webs 
were machined to be a tight but sliding fit in the 
cylinder 15. In use, with the load ring 7 flush with the 
face of the nut 4 (with the piston fully retracted) the 
nut is screwed down firmly against the hardware 2. 
Hydraulic fluid is then admitted through the adaptor 22 
and the port 21 to the cylinder 15. The pressure is 
thereafter increased causing the nut body 4 to be 
displaced away from the load ring 7, opening up a gap 
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between the components. When the gap width reaches a point 
at which a desired level of stress in the bolt 1 has been 
achieved, shims or distance pieces are inserted into the 
gap. The hydraulic pressure is thereafter relieved, 
thereby completing the installation procedure. 

To remove the nut for example after a prolonged period at 
elevated temperature, the procedure is reversed. Oil is 
admitted under pressure to the cylinder 15; the bolt is 
subjected to sufficient further stress until the shims or 
distance pieces can be removed. The hydraulic pressure is 
thereafter relieved and the nut unscrewed, using the tommy 
bar holes 12. 
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Claims 

1. A hydraulic nut, bolt or jacking tool comprising an 
annular piston and cylinder device (6, 15), 
characterised in that the piston has axially directed 
sidewall portions constituted by a pair of tapering 
annular webs (17, 18) which constitute the only fluid 
sealing means for said piston and cylinder device, 
the radially innermost web (17) being thinner than 
the other web (18) to confer greater flexibility on 
said innermost web, the webs together defining 
between them an annular recess whose cross-section is 
asymmetrical. 

2. A device according to claim 1 characterised in that 
said webs have substantially the same height in an 
axial direction. 

3. A device according to any proceeding claim further 
characterised in that said webs are constituted as a 
pair of concentric feather edges (17, 18) directed 
towards the closed base of the cylinder (15). 

4. A device according to any proceeding claim 
characterised in that the piston and cylinder device 
(6, 15) is built into a nut (4). 
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A device according to any of claims I to 4 
characterised in that the piston and cylinder device 
(6, 15) is built into the head of a bolt. 

A piston and cylinder device according to any of 
claims 1 to 3 characterised in that the piston and 
cylinder device constitutes a bolt tensioning tool 
having an aperture therethrough which is a clearance 
for a bolt which is to be tensioned and the piston 
acts upon a screw-threaded puller engaged on the 
threaded portion of the bolt.. 
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